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(57)Abstract: 

PURPOSE: To provide a semiconductor device having 
excellent optical characteristics and superior 
productivity, and manufacture thereof. 
CONSTITUTION: In a semiconductor device consisting 
of a substrate 1, a semiconductor element 3 loaded on 
the substrate 1 and a sealing section 4 integrally sealing 
these substrate 1 and semiconductor element 3, the 
sealing section 4 is composed of a resin dam 8 made up 
of a thixotropic resin and formed in specified height 
under the state, in which the semiconductor element 3 is 
surrounded, and a light-transmitting resin 9 filled under 
the state, in which the semiconductor element 3 is 
covered in the resin dam 8. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This, document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is the semiconductor device characterized by to consist of light-transmission 
nature resin filled up with said semiconductor device by the wrap condition in the resin 
dam formed in height predetermined in the condition said closure section consists of 
CHIKUSO nature resin in the semiconductor device which consists of the closure 
section which closes to one a substrate, the semiconductor device carried on the 
substrate, and said substrate and said semiconductor device, and surround said 
semiconductor device, and this resin dam. 

[Claim 2] The semiconductor device according to claim 1 characterized by forming the 
optical cutoff film which intercepts the light of the **** reflective film or predetermined 
wavelength in the part corresponding to said light transmission nature resin of the 
front face of said closure section at least. 

[Claim 3] In the manufacture approach of the semiconductor device which carries a 
semiconductor device on a substrate and comes to close this substrate and this 
semiconductor device to one The process which forms the resin dam which applied 
CHIKUSO nature resin to height predetermined in the condition of surrounding said 
semiconductor device, and held the spreading configuration on the substrate in which 
said semiconductor device was carried, The process which fills up a wrap condition with 
said semiconductor device for light transmission nature resin in the resin dam which 
held said spreading configuration following this process, The manufacture approach of 
the semiconductor device characterized by consisting of a process which is made to 
harden said CHIKUSO nature resin and said light transmission nature resin 
collectively after this process, and closes said substrate and said semiconductor device 
to one. 

[Claim 4] It is the manufacture approach of the semiconductor device characterized by 
for said CHIKUSO nature resin and said light transmission nature resin having 



thermosetting in the manufacture approach of a semiconductor device according to 
claim 3, respectively, and performing package hardening with said CHIKUSO nature 
resin and said light transmission nature resin with heating. 

[Claim 5] It is the manufacture approach of the semiconductor device characterized by 
having the photoresist which hardens said CHIKUSO nature resin and said light 
transmission nature resin by optical exposure in the manufacture approach of a 
semiconductor device according to claim 3, respectively, and performing package 
hardening with said CHIKUSO nature resin and said light transmission nature resin 
by optical exposure. 

[Claim 6] The manufacture approach of the semiconductor device characterized by 
making it precede for said CHIKUSO nature resin and said light transmission nature 
resin to be put in block with heating, and to harden in the manufacture approach of a 
semiconductor device according to claim 4, irradiating a heat ray on the front face of the 
CHIKUSO nature resin and light transmission nature resin, and carrying out 
temporary hardening of this front face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device and its 
manufacture approach for the optics of for example, a CCD area sensor, a CCD linear 
sensor, etc. 
[0002] 

[Description of the Prior Art] The semiconductor device for optics of the conventional, 
for example, CCD, area sensor, a CCD linear sensor, etc. is manufactured by carrying 
out a hermetic seal with seal glass, after carrying and carrying out wire bonding of the 
semiconductor device to the hollow package of a ceramic or mold resin. However, while 
excelling in this approach in respect of the surface smoothness of the front face which is 
a requirement when acquiring a good optical property, there are problems, such as 
airtightness and hollow internal contamination by the controlled atmosphere at the 
time of the closure. For this reason, in recent years, manufacture of the semiconductor 
device for optics by COB (Chip On Board) prospers. 

[0003] When manufacturing a semiconductor device by COB, the Zagury substrate, a 
substrate with a frame, a frame-less substrate, etc. are used as a substrate. A crevice is 
formed in the whole surface side of a substrate, and the Zagury substrate carries and 
carries out wirebonding of the semiconductor device to the crevice. Moreover, according 
to the profile of closure area, a frame is beforehand prepared on a substrate, and the 
substrate with a frame carries and carries out wirebonding of the semiconductor device 
on the substrate within the limit. 

[0004] And it is filled up with light transmission nature resin within the inside of the 
crevice of the Zagury substrate, or the limit of a substrate with a frame, and the 
above-mentioned semiconductor device is manufactured by carrying out potting closure. 
Furthermore with a frame-less substrate, a. semiconductor device is manufactured by 



carrying and carrying out wirebonding of the semiconductor device on a substrate, and 

carrying out potting closure of the light transmission nature resin. 

[0005] 

[Problem(s) to be Solved by the Invention] However, compared with a frame-less 
substrate, the processing process of a substrate is required for the above-mentioned 
Zagury substrate and the above-mentioned substrate with a frame separately, and they 
had the problem that a conversion cost was high and productivity was bad. Moreover, 
when a frame-less substrate was used, the fluid low thing which has, the good 
ingredient, i.e., CHIKUSO nature, of the configuration holdout which can control 
closure area as light transmission nature resin, needed to be used. 

[0006] However, when the light transmission nature resin whose fluidity is too (high 
CHIKUSO nature) low was used, it was easy to produce irregularity and a wave, 
without forming a front face evenly, and the problem that a good optical property was 
not acquired had arisen. When light transmission nature resin with a high fluidity was 
used on the contrary, there was a problem that configuration holdout was bad and the 
potting closure was not made. This invention is made in view of the above-mentioned 
technical problem, and it aims at having a good optical property and offering the good 
semiconductor device and its manufacture approach of productivity. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem invention according to claim 1 In the semiconductor device which consists of 
the closure section which closes to one the semiconductor device carried on a substrate 
and its substrate, these substrates, and a semiconductor device It is made to consist of a 
resin dam formed in height predetermined in the condition of consisting the 
above-mentioned closure section of CHIKUSO nature resin, and surrounding the 
above-mentioned semiconductor device, and light transmission nature resin filled up 
with the semiconductor device by the wrap condition in the resin dam. 
[0008] Moreover, invention according to claim 2 forms in the part corresponding to the 
above-mentioned light transmission nature resin of the front face of the closure section 
in invention according to claim 1 at least the optical cutoff film which intercepts the 
light of the **** reflective film or predetermined wavelength. Moreover, on the 
substrate in which the semiconductor device was carried first, invention according to 
claim 3 applies CHIKUSO nature resin to height predetermined in the condition of 
surrounding the above-mentioned semiconductor device, and forms the resin dam 
holding the spreading configuration. Then, in the resin dam holding the spreading 
configuration, a wrap condition is filled up with the account semiconductor device of ** 



for light transmission nature resin. And CHIKUSO nature resin and light transmission 
nature resin are stiffened collectively, and a semiconductor device is manufactured by 
closing a substrate and a semiconductor device to one. 

[0009] Furthermore, respectively invention according to claim 4 has thermosetting, 
constitutes the CHIKUSO nature resin and light transmission nature resin in invention 
according to claim 3, and is made to perform package hardening with these CHIKUSO 
nature resin and light transmission nature resin with heating. Moreover, invention 
according to claim 5 has the photoresist which hardens the CHIKUSO nature resin and 
light transmission nature resin in invention according to claim 3 by optical exposure, 
respectively, constitutes it, and is made to perform package hardening with these 
CHIKUSO nature resin and light transmission nature resin by optical exposure. 
[00 10] Moreover, invention according to claim 6 is made to precede CHIKUSO nature 
resin and light transmission nature resin being put in block with heating in invention 
according to claim 4, and hardening, irradiates a heat ray on the front face of the 
CHIKUSO nature resin and light transmission nature resin, and is made to carry out 
temporary hardening of the front face. 
[0011] 

[Function] In the semiconductor device of this invention, predetermined area carried 
out the closure certainly from being formed in height predetermined in the condition of 
surrounding a semiconductor device, with the good CHIKUSO nature resin of the 
configuration holdout after the resin dam where the interior is filled up with light 
transmission nature resin applying. Moreover, with the fluidity which said light 
transmission nature resin has, the part corresponding to said light transmission nature 
resin of the front face of the closure section becomes flat. And since it is the same, 
generating of the air bubbles in said closure section is pressed down, and deterioration 
of the image quality of the optical image distortion by air bubbles, the flare by scattered 
reflection, etc. and quality does not arise. 

[0012] Moreover, in the manufacture approach of the semiconductor device of this 
invention, from being filled up with light transmission nature resin in the resin dam 
which held the spreading configuration following formation of the resin dam by 
spreading of CHIKUSO nature resin, formation of the resin dam of said CHIKUSO 
nature resin and restoration processing of said light transmission nature resin will be 
performed continuously, and there are few routing counters and they end. Moreover, 
said CHIKUSO nature resin and said light transmission nature resin have 
thermosetting or a photoresist, and since this CHIKUSO nature resin and this light 
transmission nature resin are collectively stiffened at a heating process or an optical 



exposure process, the hardening processing time is shortened. Furthermore, since said 
resin dam holds the spreading configuration, even if it is filled up with the photo-setting 
resin which has a fluidity in said resin dam following the spreading, it does not leak 
outside. 
[0013]. 

[Example] Hereafter, the example of the semiconductor device concerning this invention 
and its manufacture approach is explained based on a drawing. Drawing 1 is the 
sectional view having shown the 1st example of the semiconductor device of this 
invention, and shows a DIP (Dual Inline Package) type. As illustrated, a semiconductor 
device is mainly constituted by the closure section 4 which closes to one a semiconductor 
device 3, and the substrate 1 and semiconductor device 3 for the optics of the linear 
sensor chip carried through the die bonding agent 2 on the substrate 1 and the 
substrate 1, an area sensor chip, etc. 

[0014] A substrate 1 consists of a ceramic, bismaleido triazine resin (it is hereafter 
described as BT resin), a glass epoxy resin, etc., and the inner lead 5 is formed in the top 
face in the condition of surrounding the loading part of a semiconductor device 3. A front 
face consists of a thin film of the copper by which nickelAu plating was carried out, the 
end of the outer lead 6 of the shape of a pin which penetrates a substrate 1 is soldered to 
an inner lead 5, and this inner lead 5 is connected to it. 

[0015] In addition, in the DIP type case, the outer lead 6 is formed by the copper 
material by which it is countered and prepared across the loading part of a 
semiconductor device 3, for example, nickel Au plating of the front face was carried out. 
And wire bonding of the surface electrode and the above-mentioned inner lead 5 which a 
semiconductor device 3 does not illustrate is carried out by the wires 7, such as Au line. 
[0016] By the way, the place by which it is characterized [ the ] in this invention is the 
point that the closure section 4 consists of light transmission nature resin 9 with which 
it filled up in the resin dam 8 and the resin dam 8. That is, the resin dam 8 is formed in 
the condition of surrounding the semiconductor device 3 carried on the substrate 1 with 
the good high CHIKUSO nature resin of the configuration holdout after spreading. 
Moreover, the resin dam 8 is formed so that it may become higher in predetermined 
height, for example, the loop -formation height of a wire 7. Furthermore in this example, 
the resin dam 8 is formed on the substrate 1 in the state of the wrap in the connection 
part 10 of an inner lead 5 and an outer lead 6. 

[0017] The thing of 2 acidity or alkalinity by which the filler which gives thixotropy 
nature to the resin whicK has the photoresist which has light transmission nature and 
is hardened by thermosetting or optical exposure as high CHIKUSO nature resin, for 



example, silicone resin, an epoxy resin, acrylic resin, etc., the curing agent, etc. were 
added is used. Or the thing of 1 acidity or alkalinity by which the above-mentioned filler, 
the curing agent, etc. were added by the resin which does not have light transmission 
nature can also be used. Also in any, or a cure rate is early, the type hardened at low 
temperature is desirable. 

[0018] On the other hand, light transmission nature resin 9 has the high fluidity, and is 
filled up with the semiconductor device 3 by the wrap condition in the resin dam 8. 
Light transmission nature resin 9 is filled up with this example to the top location of the 
resin dam 8, therefore the semiconductor device 3 and the wire 7 are in the condition of 
having been completely covered with light transmission nature resin 9, in it. The thing 
of a high fluidity by which the curing agent etc. was added is used for the resin which 
has light transmission nature and has thermosetting or a photoresist as light 
transmission nature resin 9, for example, silicone resin, an epoxy resin, acrylic resin, etc. 
Although this light transmission nature resin 9 is good in it being resin of the same 
network as the high CHIKUSO nature resin which forms the resin dam 8, it may 
combine the resin of a different network. 

[0019] In the semiconductor device for optics constituted like the above, since it was 
formed in height predetermined in the condition that the resin dam 8 surrounds a 
substrate 1 with high CHIKUSO nature resin, predetermined area carried out the 
closure certainly with light transmission nature resin 9. Moreover, since the resin dam 
8 is formed on the substrate 1 in the state of the wrap in the connection part 10 of an 
inner lead 5 and an outer lead 6, the connection part 10 receives mechanical force 
external, or corroding by water adsorption etc. is prevented. 

[0020] Since what furthermore has a high fluidity as light transmission nature resin 9 
is used, the part corresponding to the thermosetting resin 9 of the front face of the 
closure section 4 is formed very evenly. Consequently, an optical property is good. Since 
generating of air bubbles is suppressed when applying, or when hardening, 
deterioration of the image quality of the optical image distortion by air bubbles, the 
flare by scattered reflection, etc. and quality can be prevented. Therefore, according to 
this example, a reliable semiconductor device with a good and optical property will be 
obtained. 

[0021] Drawing 2 is the sectional view having shown other examples of the 
semiconductor device of this invention, and is SMD (SurfaceMount Device). A type is 
shown. The through hole section 11 is formed in the substrate 1 with which the 
semiconductor device 3 and the inner lead 5 were formed in the top face like the 
above-mentioned example in the SMD type semiconductor device. And the flow with the 



ball grid array 12 prepared in the inferior surface of tongue of an inner lead 5 and a 
substrate 1 through electrical conducting materials, such as copper by which nickel-Au 
plating was carried out, at the inside of the through hole section 11 is achieved. 
[0022] In this example, the through hole section 11 is formed in the resin dam 8 on the 
substrate 1 in the state of the wrap. Moreover, it fills up with the high CHIKUSO 
nature resin which forms the resin dam 8 also in the through hole section 11. The 
semiconductor device 3 is filled up with the wrap condition into light transmission 
nature resin 9 in the resin dam 8 still like the above, and the closure section 4 is 
constituted by the resin dam 8 and light transmission nature resin 9. 
[0023] Therefore, while the part corresponding to the light transmission nature resin 9 
of the front face of the closure section 4 is formed very evenly and the semiconductor 
device for the optics of the 2nd example also has a good optical property, the closure of a 
substrate 1 and the semiconductor device 3 is really carried out certainly, and it 
becomes what has the high dependability which the through hole section 11 etc. 
moreover does not corrode by water adsorption. In addition, although high CHIKUSO 
nature resin is filled up with the above-mentioned example in the through hole section 
11, considering as the condition of not being filled up is also possible. 
[0024] Drawing 3 and drawing 4 are the sectional views having shown the 3rd example 
of the semiconductor device of this invention, and the 4th example, respectively, and 
show the case where the optical cutoff film which intercepts the light of predetermined 
wavelength, such as **** reflective film or infrared radiation, on the front face of the 
semiconductor device shown in the 1st example and the 2nd example is formed. As 
described above, in the semiconductor device of the 1st example and the 2nd example, 
the part corresponding to the light transmission nature resin 9 of the front face of the 
closure section 4 is formed very evenly, and the connection part 10 and the through hole 
section 11 of an inner lead 5 and an outer lead 6 are covered with the resin dam 8. 
[0025] Therefore, the **** reflective film 13 or optical cutoff film membrane formation 
can be formed in uniform thickness in the part corresponding to the light transmission 
nature resin 9 of the front face of the closure section 4, and it can form in the front face 
of the closure section 9 directly. In the semiconductor device with which the **** 
reflective film 13 or optical cutoff film membrane formation was formed by the front face 
of the closure section 4, light transmittance can improve more and an optical property 
can consider as a much more good thing. 

[0026] In addition, the **** reflective film 13 or the optical cutoff film can also be 
formed in the whole front face of the closure section 4 when the connection part 10 and 
the through hole section 11 are covered with the resin dam 8, as it was formed in the 



part corresponding to light transmission nature resin 9 of the front face of the closure 
section 4 by vacuum deposition etc, at least, for example, being illustrated. In this case, 
since masking at the time of vacuum deposition becomes unnecessary, while being able 
to prevent generating of the dust by masking, workability improves. Consequently, 
while a mask fixture is unnecessary and plant-and-equipment investment is mitigated, 
the maintenance of a vacuum deposition machine becomes easy, and the yield improves 
and a cost cut becomes possible. 

[0027] moreover the ingredient 13 with which the **** reflective film 13 or the optical 
cutoff film is generally known, for example, the **** reflective film, MgF2 etc. 
monolayer, and Si02 /2, and Ta205 / aluminum 203 etc. ■- it can constitute from 
multilayers. [ SiO and Zr02 ] 

[0028] Next, the manufacture approach of the semiconductor device of this invention is 
explained taking the case of the case where the semiconductor device of the 
above-mentioned example is manufactured. Drawing 5 is the explanatory view having 
shown the example of 1 process of the manufacture approach of the semiconductor 
device of this invention, for example, shows the case where the semiconductor device of 
the 1st example is manufactured. 

[0029] That is, when manufacturing the semiconductor device for DIP type optics, a 
front face forms an inner lead 5 in the condition of surrounding the loading part of a 
semiconductor device 3, with the thin film of the copper which is the thickness of about 
35-75 micrometers by which nickel-Au plating was carried out on the substrates 1, such 
as BT resin with a thickness of about 1.0mm and a glass epoxy resin. Moreover, the 
outer lead 6 of the shape of a pin whose diameter by which nickel-Au plating of the front 
face was carried out is about 0.3-0. 5mm is formed face to face across the loading part of 
a semiconductor device 3 in the condition of penetrating a substrate 1. And the end of an 
inner lead 5 and an outer lead 6 is soldered, and the connection part 10 is formed 
( drawing 5 (a)). 

[0030] Subsequently, the semiconductor devices 3, such as a linear sensor chip or an 
area sensor chip, are carried through the die bonding agent 2 on a substrate 1 ( drawing 
5 (b)). After using for example, an epoxy system insulation paste as a die bonding agent 
2 and pasting up a substrate 1 and a semiconductor device 3 in ordinary temperature, it 
performs carrying out heat hardening at about 150 degrees C for about 1 hour. Next, 
wire bonding of the surface electrode and inner lead 5 which a semiconductor device 3 
does not illustrate is carried out at the temperature of about 150 degrees C with the 
wire 7 which a diameter becomes from Au which is about 23-25 micrometers ( drawing 5 
(c)). 



[0031] Then, by thermosetting high CHIKUSO nature resin, as shown in drawing 5 (d), 
dispensing spreading is carried out on a substrate 1 so that it may become height 
predetermined in the condition of surrounding a semiconductor device 3. Moreover, in 
this example, high CHIKUSO nature resin is applied for the connection part 10 of an 
inner lead 5 and an outer lead 6 on a substrate 1 in the state of a wrap, and the resin 
dam 8 holding a spreading configuration is formed. In addition, as thermosetting high 
CHIKUSO nature resin, or the cure rate was quick, the silicone system or the epoxy 
system resin hardened at low temperature was used here. 

[0032] The thermosetting high CHIKUSO nature resin which forms the resin dam 8 has 
the good configuration holdout after spreading by the thixotropy nature. Therefore, as 
described above, after spreading surrounds a semiconductor device 3, and about the 
connection part 10, the resin dam 8 is in a wrap condition, and is in the condition of 
moreover having been formed in predetermined height. Therefore, closure area is 
prescribed by by applying the resin dam 8. 

[0033] Subsequently, a wrap condition is filled up with a semiconductor device 3 for 
thermosetting and high fluid light transmission nature resin 9 in the resin dam 8 
holding such a spreading configuration ( drawing 5 (e)). Although the resin dam 8 is not 
in the hardening condition, since the spreading configuration is held, even if filled up 
with the light transmission nature resin 9 of a high fluidity in the resin dam 8, it does 
not leak outside. Here, a silicone system or epoxy system resin was used as 
thermosetting and high fluid light transmission nature resin 9. The light transmission 
nature resin 9 with which it filled up in the resin dam 8 becomes very flat [ the front 
face ] by being filled up in the resin dam 8 for a high fluidity. 

[0034] Finally, as shown in drawing 5 (£), heat hardening of the high CHIKUSO nature 
resin and the light transmission nature resin 9 which form the resin dam 8 is 
collectively carried out, for example on the same conditions with a heating furnace etc. 
For example, when silicon system resin or epoxy system resin is used as the high 
CHIKUSO nature resin and the light transmission nature resin 9 of the resin dam 8, 
heat hardening is carried out at about 150 degrees C for about 1 to 2 hours. 
[0035] As described above, since what is hardened at low temperature is used or a cure 
rate is quick, in this example, the resin dam 8 of high CHIKUSO nature resin hardens 
ahead of light transmission nature resin 9 as high CHIKUSO nature resin. Therefore, 
light transmission nature resin 9 does not leak outside the resin dam 8 with heating. Of 
the above-mentioned heat hardening, the closure section 4 which closes a substrate 1 
and a semiconductor device 3 to one is formed, and the semiconductor device shown in 
the 1st example is obtained. 



[0036] As mentioned above, by the manufacture approach of this semiconductor device, 
since it is filled up with the light transmission nature resin 9 of a high fluidity in the 
resin dam 8 which held that spreading configuration following spreading of the resin 
dam 8, formation of the resin dam 8 and restoration processing of light transmission 
nature resin 9 will be performed continuously. Therefore, compared with the case where 
the conventional Zagury substrate and a conventional substrate with a frame are used, 
there are few routing counters and they end. Moreover, since high CHIKUSO nature 
resin and light transmission nature resin 9 are all thermosetting things, it can be made 
to harden collectively at the same heating process, and the hardening processing time is 
short and ends. 

[0037] Furthermore, the resin dam 8 holds a spreading configuration and is the phase, 
and since closure area is already specified, the thing of a high fluidity can be used as 
light transmission nature resin 9 with which it is filled up in the resin dam 8. 
Consequently, the part corresponding to the light transmission nature resin 9 of the 
front face of the closure section 4 can be formed evenly. Therefore, according to the 
above-mentioned example, the semiconductor device which has a good optical property 
can be manufactured, and productivity can be raised. 

[0038] By the way,, when using the high CHIKUSO nature resin and the light 
transmission nature resin 9 which have thermosetting, respectively, in advance of the 
process of the heat hardening performed collectively shown in drawing 5 (0, the process 
which irradiates heat rays, such as infrared radiation, can be performed on the front 
face of the light transmission nature resin 9 with which it filled up in the resin dam 8. 
[0039] In that case, since the front face of the resin dam 8 and light transmission nature 
resin 9 carries out temporary hardening, in case it conveys to a heating furnace, it is 
prevented that light transmission nature resin 9 overflows from the resin dam 8. For 
this reason, since it can be filled up with the light transmission nature resin 9 of 
requirements in the resin dam 8, a substrate 1 and a semiconductor device 3 become 
possible [ obtaining the semiconductor device by which the closure was really carried 
out certainly ]. In addition, when manufacturing the semiconductor device with which 
the **** reflective film 13 or the optical cutoff film was formed at least by the part , 
corresponding to light transmission nature resin 9 of the front face of the closure section 
4, the vacuum deposition using an electron beam gun etc. performs a membrane 
formation process after the process of heat hardening shown in drawing 5 (f). 
[0040] Since masking at the time of vacuum deposition is unnecessary when forming in 
the whole front face of the closure section 4 like the semiconductor device of the 3rd 
example in that case as mentioned above for example, there is no generating of the dust 



by masking and, moreover, it can carry out with sufficient workability,. 
[0041] Drawing 6 is the explanatory view having shown other examples of a process of 
the manufacture approach of the semiconductor device of this invention, for example, 
shows the case where the semiconductor device of the 1st example is manufactured. It is' 
the point of the high CHIKUSO nature resin and the light transmission nature resin 9 
which form the resin dam 8 having the photoresist, respectively, and carrying out 
difference to the above-mentioned example in this example bundling up by optical 
exposure, and performing hardening processing. 

[0042] That is, as first: shown in drawing 6 (a), a semiconductor device 3 is carried on a 
substrate 1 at the same process as drawing 5 (a), (b), and (c), and wirebonding of the 
surface electrode and inner lead 5 of a semiconductor device 3 is carried out. 
Subsequently, the resin dam 8 is formed on a substrate 1 like the above-mentioned 
example using the high CHIKUSO nature resin which has the ultraviolet* rays 
hardenability hardened by UV irradiation as a photoresist ( drawing 6 (b)). 
[0043] Then, in the resin dam 8, it has ultraviolet rays hardenability and a wrap 
condition is filled up with a semiconductor device 3 for the light transmission nature 
resin 9 of a high fluidity like the above-mentioned example. ( Drawing 6 (c)) . Finally, as 
shown in drawing 6 (d), it is 3000 - 4000 mJ/cm2. Ultraviolet rays (UV) are irradiated. 
The high CHIKUSO nature resin and the light transmission nature resin 9 which form 
the resin dam 8 bundle up, are hardened by the exposure of these one-time ultraviolet 
rays, and the closure section 4 which closes a substrate 1 and a semiconductor device 3 
to one is formed. In addition, you may carry out by adding the heat hardening of about 1 
- 2 hours at about 120-150 degrees C after hardening by UV irradiation if needed. 
[0044] By the manufacture approach of this semiconductor device, high CHIKUSO 
nature resin and light transmission nature resin 9 all have the photoresist, and it 
becomes easy to hardening process them compared with heat hardening. And it can be 
made to harden collectively by optical exposure once like heat hardening. Therefore, 
while being able to manufacture the semiconductor device which has a good optical 
property according to the above-mentioned example, it becomes possible to aim at much 
more improvement in productivity. 

[0045] Moreover, the better semiconductor device of an optical property as shown in 
drawing 3 can be manufactured with vacuum deposition etc. by forming the **** 
reflective film 13 or the optical cutoff film at least in the part corresponding to a 
photo-setting resin 9 of the front face of the closure section 4 after the process of heat 
hardening shown in drawing 6 (d) also in this example. 

[0046] In addition, if the manufacture approach of the semiconductor device of this 



example is used, it is also possible to manufacture two or more semiconductor devices 
collectively. That is, many picking processes can be carried out easily. In that case, 
although dicing, a router, etc. divide into each the closure section 4 by which two or 
more formation was carried out on the same substrate 1 like the above-mentioned 
example and a semiconductor device is obtained, since each semiconductor device 3 is in 
the condition that the closure was already carried out, it does not have bad influences, 
such as dust at the time of division, and cutting water. 

[0047] Moreover, although this example explained the case where the resin dam 8 was 
formed on the substrate 1 in which the semiconductor device 3 was carried, after 
forming the resin dam 8 on a substrate 1 beforehand, it is also possible to carry a 
semiconductor device 3 on the substrate 1 in the resin dam 8. In this case, two or more 
resin dams 8 can be beforehand formed collectively on a substrate 1. Therefore, much 
this inventions are very effective also in a picking process, and when it is carried out, it 
becomes possible to aim at improvement in much more productivity. 
[0048] Furthermore, by this example, although the semiconductor device which carried 
the semiconductor devices 3, such as a linear sensor chip and an area sensor chip, 
through the die bonding agent 2 on the substrate 1, and its manufacture approach are 
explained, it is not limited to this, and this invention can be applied as the various 
semiconductor device and its various manufacture approach for optics. 
[0049] For example, they are silicon chip 3a and LOP (Laser Diode on Photo Diode) like 
the modification showed in drawing 7 . The semiconductor device 3 and prism 14 which 
consist of light emitting device 3b, such as a chip, are carry on a substrate 1, the closure 
is carry out by the closure section 4 which these become from the resin dam 8 and light 
transmission nature resin 9, and the good laser coupler of the optical property by which 
the **** reflective film 13 was further formed by the whole front face of the closure 
section 4 can also be constitute. 
[0050] 

[Effect of the Invention] Since the resin dam was formed in height predetermined in the 
condition of surrounding a semiconductor device, with the good CHIKUSO nature resin 
of the configuration holdout after spreading in the semiconductor device of this 
invention as explained above, the substrate and said semiconductor device carried out 
the closure certainly. Moreover, since it fills up with light transmission nature resin in 
said resin dam, with the fluidity which the light transmission nature resin has, the part 
corresponding to said light transmission nature resin of the front face of the closure 
section becomes very flat, and an optical property will become good. Therefore, it 
becomes the thing with an optical property good [ the semiconductor device of this 



invention ] and which has high dependability. 

[0051] Moreover, in the manufacture approach of the semiconductor device of this 
invention, since it is filled up with light transmission nature resin in the resin dam 
which held the spreading configuration following formation of the resin dam by 
spreading of CHIKUSO nature resin, compared with the case where the conventional 
Zagury substrate and a conventional substrate with a frame are used, there are few 
routing counters and they end. Moreover, since a frame-less substrate can be used, a 
cost cut can be aimed at. 

[0052] Furthermore, since the CHIKUSO nature resin and said light transmission 
nature resin of said resin dam have thermosetting or a photoresist and this CHIKUSO 
nature resin and this light transmission nature resin are collectively stiffened at the 
same heating process or an optical exposure process, the hardening processing time is 
short and ends. Moreover, since after spreading holds the spreading configuration, the 
CHIKUSO nature resin of said resin dam can use the thing of a high fluidity as said 
light transmission nature resin, and can form it in the part flatness corresponding to 
said light transmission nature resin of the front face of the closure section. Therefore, 
according to the manufacture approach of the semiconductor device of this invention, 
what has a good optical property can be manufactured, and productivity can be raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the sectional view having shown the 1st example of this invention 
equipment. 

[Drawing 2] It is the sectional view having shown the 2nd example of this invention 
equipment. 

[Drawing 3] It is the sectional view having shown the 3rd example of this invention 
equipment. 

[Drawing 4] It is the sectional view having shown the 4th example of this invention 
equipment. 

[Drawing 5] It is the explanatory view having shown the example of 1 process of this 
invention approach. 

[Drawing 6] It is the explanatory view having shown other examples of a process of this 
invention approach. 

[Drawing 7] It is the sectional view having shown the modification of this invention 
equipment. 

[Description of Notations] 

1 Substrate 3 Semiconductor Device 

4 Closure Section 8 Resin Dam 

9 Light Transmission Nature Resin 13 **** Reflective Film (Optical Cutoff Film) 
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T. Si^ UT8tS§^A 8 ©Jfifi£<h JtaiSttStSi 9 ©jfc« 

*aa**ft*5ti-5c<fcjcft*. Ltibt. fiejR©+f^y 
i*fc*ai::ii:'<TiBtttf t iKi:< 

T»b. S5 L *Vtt«B4ttSiB14BI!I9f4lvr 

[0 0 3 7] S6lc«re^A8tta*JB«*ff»U. * 
o«prcrT(ci*jhxy 7MSS*i*OT. Slfli^A 
8 Afc%a-rs%aai±BB9 4 UTSSMHKltt©*©* 

ffli\-5c4*<-t?#.-5o ttitau ©its©tta 

aaaa 9 cwjc-r sam* w-mzi&fSLTz z. 4#t e 

*|nI±S-tt--5C4«*t?*-5. 
[0 0 3 8] -en^nHft®{btt^WUTl\-5 
A * VttWB 4 %BiBtt WB 9 4 * ffl I x ««« ICI4. 
0 5 (f) IC^Ufc-«L/TfT5iPf^^b©XSlC5feiI 

s . aa*' a 8 rt izmn $ ftttmmitmsi 9 ©as ic 

*^»ft4*©jftfi!*!!aS4r-5XS€fi5C4»«T*-5. 
[0 0 3 9] ^-©ti^(C(4. BB^A 8 

4 icbb^a 8 & %aaaaB 9 awias-s c 4 a»iw 

±Stl5. eOfc*. BB^ASAIcaBBOttaBtt 
BB9*ftWr*C.fcj8«T*S©T. Iffi1<t*8<*I 
^ 3 4#aaiC-f*i4±£nfc¥Bf*aB£»<5;L4*< 
BB&ttt.' tt±gB4©a®©'>ft<4t>3t2i§ 

(f) icsufcinaaftoxao*. a^tr-A^y* 
ai^aaaaftdficjcoTaaxetrfTd. 

[0 0 4 0] -5-©a. BuMU/t«tpfcWitr4*a3©W© 
¥S<*^g©J: 5 (Ci4ihSP4 ©«®^:<*icjf*fi)c-r-51i^ 

4»<T-€r*. 

[0041] 06 i4*»w©#af*sa©aa^©a 

OIiB*SOfclWHT?*U. ffiJxtflg 1 ©0(©#« 

(*aa*aa-r*a^**LTi>*. cosmcfeo. 
r±iaaa«4«a-r*o(4. sii^a 8 «aar «a 
vttaa43taai4«ta9 4#**ve*i. sta^btt 
swLTfey. 3ti«a«iic<fc^T-suT®4bftia*fTp 

[0 0 4 2] £-T0 6 (a) lC^Ufc<fcp 

IZx 05 (a) , (b) . (c) 4(ll«©XgTS«1 

±ic#atta^3*a«i>. ¥»«=^ : f-3©s®m®4 

4>1— y-K5 4*7-f+'7K>7 : ^>yr-S. 
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JgffiJ<hp]«ICSSl ±lcglSiyA8^JBfi£'r.S (0 6 

(b) ) . 

[0 0 4 3] SH\T, 6tSgyA8rtlC. St^HSUfbtt* 

^ ^fr-o-&mii'&<oit&m'&mm 9 £±iEitss0fl<hi5it§ 

(c) ) „ mmiz. me (d> izyRuti&oizmjutz 

000~4000mJ/cm 2 <D£tfl-|£ (UV) &MWi 

^(D-mnmnmomftHzji^T. ^si^As* 10 

Mjt»4Jfl«JIS*sn*. X*fMBMIc.l:«iHtft 
IC, sftglUSliTflfliltf 1 2 0-1 5 01CiggT'1~2 

[0044] ^(ommwmmco^myjiixu, sf^v 

14^iBa<t3tSj@t4WI9 (h^l^^'tlfcStS'fbtt^WUT 
fcU. SP^^blctt^T^b^Sd^ffi^ch^^o UZ^fc 
flQtiMI<b<fcP]t£ic. -g©3t^*fr-jsur®<b*ti:s 

*¥«1*tt* *Tf 3 Kit « C £ #-e# £ 

<fc#lc. £gtt<O-Ji©A±£0&c£;&«^iE<t£:-5. 
[0 0 4 5] C<OHJ6«T-t>0 6 (d) iC^Ufc 

aa?&?Hb<Z>X*§<Z>&. K^3t/«E<k*lcJ:oT. t-litau 

(£J5*ipi 3*fin*ftmmmzi&m-fz>z:i:-v> 031c 

[0 0 4 6] *HMBffiJW^(*^Sroi!!jt^^ 
TZZLtff-C&Zo ±IEHffi0fl<hlii]«£fC 

[0047] mft^mmm-vit. ^m»m=F3tfimwits 
n^s« 1 ±izmm-?A a £Bm-t2>m-&iz-D<.\Ti&M 
istz&. ^<&stsi ±tz®m-y a 8 &mi$.ufz'ik. to 

®m# A 8 ©SIS 1 ± 3 £ ISIS T -5 C £. 40 

fenfire**. CCDli^lcli. ^#g«1 ±lc*g»©<8 
BtyA8*-SUT?fM^--5C < h^-C^-5. iot, * 

zmfeisttm-stziz «*: y -j§©£gtt<DiS]±£0-5 c <h 

[0 0 4 8] £€>lc*2tjteffi]-cti, StSi ±lcy-f7K> 
H-y-y ^t'W^jSf*^ 3 ^jHUfc¥I#gIJ5 «fc 



[0049] 0flx.fi @ 7 iztf ufz&mm&j: => iz. -> y 

=1 >^-yZf3 afcJ;lXL O P (Laser Diode on Photo D 
iode) ?"?:?tt£09^*l?3 bfr£>&«£NI4tJR?3 
tyjXAl 4iX)<S«1 ±IC*IK54ax. C*l£X><«J 
18^4 8 <h%3iittttn 9 iiikflM iCtoT 

MikSti, 3e>(Ci4ihBP4(DSSi^(*lC3teRStHl 3 

[0 0 5 0] 

VttSfllSlCfcoT. *»<«S^*Bt;««TBfJEOJiSS 
l=»Jtsnfct>©£&*. SfclWEflMB^ArtlciiJita 

[0 0 5 1 ] ££*%H0¥«tt£Ba>atit*&rc£l\ 
Tl*. f 1 ^ VttflB»©»ftlC iSWWyAflDJBJi&ICttl* 

T-e©^?B«*«itbfcfflii^ , Artic3t2iai4«fli*. 

3E*T«©T. S£S5<01f^yS«^##S«*fflOfc 

[0 0 5 2] £6.(c. SiJieffili^AO^f VttWBSJ: 
ttE«ailttfl«»««fllMSfl:tt*fc(*3t«fl:t!t** UT 

t, «<k»3a«»iB«»je<T3Wa. ttmmit? A<r>i- 

[@®<Dfa#/d:iJiW] 

m 1 1 *3gf«£§<D!& i om&misftmffim-v&z. 

[0 2] *%Wil§©m2(Dffi|^7SU^K®0-C*^o 
[0 31 *56WiSSCDm3weiJ«:^U/S:iff®0T I *-5. 
[0 4] 4^USB0SR4 0fl«?FU£:SrinHT&«. 
[0 5] *9SM*atO-X««*«Ufcl!lWHT**. 
[0 6] *»W^©ffeODXefifl€:*L.fcSiW0-Cab 

*. 

[0 7] *5EWiiaro^^«€:^L.fc»iS0-CS)-5. 
[»^OgiW] 
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